FIGURE I
Average annual age specific acceptance rates onto renal replacement therapy in the Thames Regions in different ethnic groups 1991 Published with permission. 20 The Dialysis Programme must provide treatment for patients remaining from previous years. About 75-80% of all patients survive for at least three years after treatment is commenced so that after a short span of years large numbers of patients accumulate. Added to these are patients whose renal transplant has failed. A "successful transplant " may not function for the remainder of the patient's life -though some function well for many years. The patient with the longest surviving cadaver kidney graft in the world, still functioning well after 28½/2 years, came from Belfast. Patients needing a second or even a third or fourth graft must be added to the accumulating numbers of patients on dialysis.
Patients exit from the Renal Replacement Programme by death, but this accounts for only 20-25% of patients by three years. The death rate of older, particularly diabetic patients is higher, perhaps 50% by three years. Voluntary withdrawal from dialysis was very rare in the UK until the past decade. It now accounts for some 5% of deaths on dialysis programmes, and recent data from both Canada and the Europe suggest that as many as 25% of deaths may be due to this cause. Exit by transplantation in the UK accounts for up to 38/ million/population/year. It is commonly supposed that there is a ceiling on cadaver grafts available at about 40/million. The ethical problems of transplantation begin as soon as a patient is diagnosed as having progressive, or near end stage renal failure. Each patient for whom the need for renal replacement can be foreseen must be given a clear understanding of the treatment to come. The benefit of rescue from death is obvious, but the arduous discipline needed for success, and the fact that it may be for life, must be pointed out. Some may receive a successful transplant, but this may not be available for the older and more disadvantaged patients. The patient must appreciate the risks and the fact that the graft may fail. Before entrance to the dialysis programme the patient must be fully informed. If a transplant is planned, again a full explanation of all that is involved is needed.
Public confidence is essential for the development of a successful transplant programme. The public must be satisfied that the procurement of organ donors is ethical and that the distribution of organs is fairly carried out. For example the development of organ transplantation in Japan was delayed by more than 25 years by the circumstances surrounding a heart transplant carried out in Japan soon after Professor Barnard's first heart transplant. Kidneys and virtually all other solid organs used for transplantation, come from recently dead cadavers. This accounts for the vast majority of donations. Kidneys, much more rarely lobes of liver or lung, may be taken from living related donors. Living unrelated persons become organ donors much less frequently, the organ almost always being a kidney. A "domino" graft is an organ which has been removed from a patient, as part of his/her own treatment, which becomes available for transplantation into another patient. The heart removed from one patient before a heart-lung transplant may become a "domino graft" transplanted into a second patient, or the heart valves may be used in the same way. Even an eye may be removed as part of therapy and the cornea used for another patient. "Domino" organ grafts have become quite common. These procedures produce many ethical problems which need consideration.
In the UK the removal of human tissue for transplantation was governed by the Human Tissue Act3 of 1961, until the passage of the Human Organ Transplant Act 4 in 1989. The donor of cadaver kidneys was dead in the traditional sense that heart beat and circulation had ceased. The time that elapsed from the cessation of heart beat until perfusion of the organs with cold perfusion fluid, known as the "initial warm ischaemia time", was long, often 60 minutes or more. Such kidneys did not produce urine for 10 days or longer, but their long term function was often very good. The initial warm ischaemia time was 30 minutes or longer for 53 of the patients transplanted in Belfast 1968 Belfast -1978 90% of the grafts functioned, including all 20 of those in whom it was 60 minutes or longer.5 However long warm ischaemia is clearly undesirable -kidneys with short ischaemia function sooner, some with long ischaemia never function at all. Very short initial warm ischaemia time is essential for heart, lung and liver transplants, which are damaged by even short periods of anoxia. representative of the hospital may be empowered to give permission for donation, but this is done very rarely in practice, and it is considered good practice not to use such donors and risk being labelled "vultures" by the media. The view of the spouse or co-habiting partner is of the greatest importance, but other relatives may be contacted and their opinion obtained, as in particular cases this may be very important to the family. In one case in which I was involved, the young husband whose wife died as a result of a road traffic accident followed the wishes of his mother-in-law, upon whom he would depend for caring for their young infant -this in spite of the fact that he knew that his wife had highly approved of organ donation. In another case the husband of a very recently married couple died. The wife wished to follow the view against donation expressed by the man's parents. In neither case did I make any effort to persuade the next-of-kin to allow donation. To do so would have been unethical. This was said this was not to be necessary, and would erode the freedom of doctors. These negotiations with the Department of Health were still continuing when in January, 1989, the media published details of kidneys which were purchased from Turkish donors and transplanted in the Humana Hospital in London. This was followed by the hasty passage of the Human Organ Transplant Act at the end of July, 1989. Under the Act 4 it is an offence to make or receive payment for the supply, or the offer of the supply, of an organ which has been or is to be removed from a dead or living person, and is intended to be transplanted into another person whether in Great Britain or elsewhere. Payment is defined as payment in money or money's worth. The cost of removing, preserving and transporting the organs, and expenses or loss of earnings which may be directly attributed to supplying the organ from the donor's body are allowed. Advertisements for the supply of organs are prohibited. The Act expressly permits donations of organs from persons within defined degrees of genetic relationship, and specifies the ways in which the relationship is to be established. A person is genetically related to his natural parents and children, his brothers and sisters of the whole or half blood, the brothers and sisters of the whole or half blood of either of his natural parents, and the natural children of his brothers and sisters of the whole or half blood of either of his natural parents (i. Cases may also be referred to ULTRA because the donors are claimed to have a genetic relationship less close than the full cousin relationship defined in the Act. The tests prescribed are of no value in these circumstances. These cases have not been British Nationals, and in the Third World "cousin" may be interpreted very liberally! Evidence of a lasting emotional relationship is sought, but it is very difficult to obtain satisfactory evidence. For practical purposes they have to be regarded as essentially similar to unrelated living donors. The last category covered by the Act is the unrelated donor. The most frequent unrelated donor is the spouse or live-in partner of the recipient. If the relationship concerned is a true life partnership, this donation is almost always truly altruistic. The emotional bonding is deep and lasting, the donor has much to gain if the sick partner is returned to health -their life style often improves greatly. However it is necessary to make certain that the marriage or relationship is not one of convenience made for the purpose of procuring a donor. In this country it is easy to ascertain the duration of the relationship, but this may be less easy when a patient comes to the UK for the purpose of the transplant, accompanied by a spouse donor. Families from the Third World sometimes come here with a "family friend". This type of donor is very difficult to evaluate. Payment in money or kind may seem to be very likely, especially when the donor and recipient belong to different social classes. Our purpose is to prevent exploitation of the donor, but our understanding of their world is incomplete. One of the ULTRA members has worked in Africa and his opinion is often valuable. He has suggested that there may have been the hidden exchange of a "bride price", which may have been the only way a poor young man may obtain a wife -while providing a life-line to a wealthy member of his tribe. Bedouin arabs regard the members of their own tribe as blood brothers, and although fully informed of risks inherent in transplantation, say if they die in the procedure it is Allah's will and a Passport to Paradise. India is different again and there have been many reports of exploitation of the poor in Bombay and Calcutta.
There have been occasional donors who were not known personally to the recipient. One such case was that of a much loved bishop in an African country.13 When his almost end-stage renal failure was known in his church, a number of young men volunteered to give a kidney, and one was selected to be the donor. He came to London with the recipient and although previously not known to him lived as a member of the family while awaiting transplantation. This occurred before the Act, but the Ethical Committee of the British Transplantation Society was very uneasy about the almost hysterical enthusiasm these circumstances had generated. Lastly, in the USA kidneys were occasionally taken from convicts serving long sentences. It was alleged that there was no remission of sentence or other payment. These procedures were later admitted to be unethical. More recently there have been reports of the use of organs taken from executed criminals in China, 14 which must be regarded as unethical. These case histories show why it has become necessary to require a report made by an independent third party who has interviewed both the donor and recipient, each being interviewed separately. The independent third party is acting in an altruistic capacity to protect the interest of the prospective donor. The report must be sent direct to ULTRA, not via the clinician making the proposal. The third party must be acceptable to ULTRA for this purpose, and must be an NHS consultant physician, surgeon or psychiatrist, or someone of equivalent professional status, who is not otherwise party to the transplant proceedings nor a close associate of one who is. He or she should not be practising in renal medicine or renal transplantation. ULTRA reports directly to the Secretary of State for Health. Over the last two years ULTRA has approved nearly 500 applications, the over-whelming majority being "domino grafts", mainly hearts and heart valves, with a few corneas. Kidney cases account for less than 10 '6 has said that there is no question of placing transplant physicians under finicky restrictions (his words) but controls were necessary to guarantee equal access to organs for all patients. The one type of organ that remains to be considered is the xenograft. No other human is involved, avoiding many of the ethical objections which have been outlined, but some may object to receiving tissues from an animal on religious grounds. Unfortunately when an animal tissue is grafted into a human the body rapidly destroys the graft, even if taken from a closely related primate species such as the baboon. In 1965-66 Reemtsma, then working in New Orleans where he had access to the Louisiana chimp research centre, transplanted a chimpanzee kidney into a woman. The kidney survived for over nine months, of course with heavy immunosuppression. As he pointed out at the time, this was not a breakthrough -the chimpanzee is an endangered species very difficult to breed in captivity. Baboon kidneys were tried then with no success and recent attempts using improved immunosuppression have not fared better. Although attempts to transplant these closely related, so called concordant species have not been successful, much effort is now being put into the possibility of using pig organs. The pig kidney is about the right size and the animal is easy to breed and matures quickly, but is genetically far removed from the human. In such discordant species rejection of transplanted tissue is immediate and catastrophic. The rejection is mediated by complement. Much research has centred on the idea that human anti-complementary proteins can be injected into the pig genome to produce transgenic pigs. There are immense difficulties still to be overcome before it becomes possible to use transgenic pigs as a source of organs for human transplantation. It is not known how they would function in a different species. Calne 17 stated recently that he believes that clinical xenografting will become possible, but he and other eminent transplanters think that this development is at least a decade away. In the 1993 Audit of Renal Transplantation 18 (UKTSS) the UK national rate for kidney transplantation is 29/million/year. Two centres, one being Northern Ireland, reached 38/million/year in 1992. The figures included a small number of living related grafts and two spouse grafts, amounting to a maximum of about 50 out of the approximately 1900 grafts performed in the year. Figure 2 shows the number of kidneys per million population obtained by each region in 1991, the range being 17.5 to 49.4. Only five of the 18 regions exceeded 30 per million. This wide variation between centres makes it probable that the remaining 13 regions could obtain more donors.
FIGURE II
Cadaveric kidney regional retrieval rates per million population reported to UKTSSA. 21 
Region
No The Exeter study by Feest and colleagues19 has shown that some patients dying outside intensive care units could be used as donors. My own view is that kidneys can be harvested from non-heart beating donors. It is more difficult to organize the team for this, and post-transplant dialysis is usually necessarybut this source served us well until we began to use heart-beating donors in 1976.
Every effort must be used to increase the contribution of transplantation to the treatment end-stage renal failure. Organs for donation are a national resource and must be used wisely. Meticulous observance of ethical principles is essential to ensure public confidence. Informed use of the knowledge bought by experience in matching kidneys with donors, and well judged pre-transplant assessment of patients with renal failure are essential. The Holy Grail of the perfect method of immunosuppression has yet to be found 20 21. We can hope for better, and the immunosuppression available at present must be used with great care. I personally would be reluctant to search for more live donors.
